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DETAILED ACTION 

Priority 

Receipt is acknowledged of papers submitted by the International Bureau under 35 
U.S.C. 119(a)-(d), which papers have been placed of record in the file. 

> 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

t 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1-23 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent Application Publication 2002/0181857 to Komatsu et al. 

In regards to claim 1, Komatsu et al teaches a broadband wavelength multiplexing and 
demultiplexing filter (Figure 2) comprising: 

Mach-Zehnder optical interferometer circuits (8) each having directional couplers (11 & 
12) formed on a substrate (1) by a first optical waveguide (3) and a second waveguide (4) 
provided in parallel to each other with a gap in a lengthwise direction of the optical waveguides 
therebetween, and a phase part [0072] interposed between the directional couplers; 

a first optical interferometer circuit formed by connecting two equal Mach-Zehnder 
optical interferometer circuits (8A & 8B) in series; and 

a light input side circuit formed by connecting one or more first optical interferometer 
circuits in series; 
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wherein a light input terminal of a first optical waveguide of the light input side circuit is 
composed of an input port for optical signals having a plurality of wavelengths, and an output 
terminal of the first optical waveguide is composed of a through port, 

an output terminal of a second optical waveguide of the light input side circuit is 
composed of a cross port, 

a first light output side circuit formed by serially connecting one or more second optical 
interferometer circuits having the same functional structure as the first optical interferometer 
circuit is connected to the through port, and 

a second light output side circuit including one or more Mach-Zehnder optical 
interferometer circuits having transmission characteristics different [0138] from those of the 
Mach- Zehnder optical interferometer circuits constituting the first and the second optical 
interferometer circuits is connected to the cross port. 

But Komatsu et al fails to specifically teach the interferometer circuits to be point 
symmetrically connected. However, referring to the Figures of Komatsu et al, specifically 
Figure 2, it can be observed that the interferometer circuits are connected together in series in a 
point symmetrical type connection. Therefore, although not explicitly stated, Komatsu et al does 
teach this feature. 

In regards to claim 2, since Komatsu et al teaches multi-stage and cascading portion of 
interferometer circuits, Komatsu et al therefore also teaches the second light output side circuit to 
have n-stage (where n is an integral number equal to or greater than 2) Mach-Zehnder optical 
interferometer circuits, 
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a light output side of a second optical waveguide of a previous-stage Mach-Zehnder 
optical interferometer circuit is connected to a light input side of a first optical waveguide of the 
next-stage Mach-Zehnder optical interferometer circuit, that is, a light output side of a second 
optical waveguide of a first-stage Mach-Zehnder optical interferometer circuit is connected to a 
light input side of a first optical waveguide of a second-stage Mach-Zehnder optical 
interferometer circuit, 

a light input side of a first optical waveguide of the first-stage Mach-Zehnder optical 
interferometer circuit is connected to a cross port of the light input side circuit, and 

a light input side of a first optical waveguide of the first light output side circuit is 
connected to a through port of the light input side circuit. 

In regards to claim 3, since Komatsu et al teaches multi-stage and cascading portion of 
interferometer circuits, Komatsu et al therefore also teaches the second light output side circuit 
has a third point-symmetrically connected optical interferometer circuit having the same, 
functional structure as the first point- symmetrically connected optical interferometer circuit. 

In regards to claims 4 and 21, Komatsu et al teaches the optical signals output from the 
through port among a plurality of wavelengths input to the light input terminal of the first optical 
waveguide of the light input side circuit are output from the light output side of the first light 
output side circuit through the first optical waveguide thereof, and 

the optical signals output from the cross port of the light input side circuit among the 
plurality of wavelengths are input to a first optical waveguide of a first-stage circuit of n- stage 
connection circuits constituting the second light output side circuit and are then output from a 
light output side of a second optical waveguide of the last-stage circuit. 



« 
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In regard to claims 5 and 6, since Komatsu et al teaches decreasing transmission loss and 
crosstalk, Komatsu et al would therefore also teach the optical signal input to one of the first 
optical waveguide and the second optical waveguide and then output from the one optical 
waveguide is referred to as a through propagating optical signal, and when the optical signal 
input to one of the first optical waveguide and the second optical waveguide and then output 
from the other optical waveguide is referred to as a cross propagating optical signal, 

the point-symmetrically connected optical interferometer circuit has one or more low 
through loss wavelength bands where a loss of the through propagating optical signal is low, and 

at least one of the Mach-Zehnder optical interferometer circuits constituting the second 
light output side circuit is constructed such that a loss of the cross-propagating optical signal has 
a maximum value in at least one of the low through loss wavelength bands. 

In regards to claim 7, Komatsu et al teaches a plurality of the broadband wavelength 
multiplexing and demultiplexing filters according to claim 1 provided on a substrate in an array 
shape. 

In regards to claim 8, Komatsu et al teaches a Mach-Zehnder optical interferometer 
circuits each having two directional couplers on a substrate, each directional coupler formed by a 
first optical waveguide and a second optical waveguide provided in parallel to each other with a 
gap therebetween, and 

a phase-part-intervention-type optical interferometer circuit formed by point- 
symmetrically arranging two equal Mach-Zehnder optical interferometer circuits in series and 
connecting them to each other with a phase part for generating a predetermined phase change 
interposed therebetween, 
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two equal phase-part-intervention-type optical interferometer circuit being accurately 
connected in series, 

wherein the Mach-Zehnder optical interferometer circuits have equal directional couplers, 
and these directional couplers are connected in series to each other with a second phase part for 
generating a phase change different from that in the phase part interposed therebetween. 

But Komatsu et al fails to specifically teach the interferometer circuits to be point 
symmetrically connected. However, referring to the Figures of Komatsu et al, specifically 
Figure 2, it can be observed that the interferometer circuits are connected together in series in a 
point symmetrical type connection. Therefore, although not explicitly stated, Komatsu et al does 
teach this feature. 

a 

In regards to claim 9, Komatsu et al teaches a light input terminal of a first optical 
waveguide of a phase-part- intervention-type point-symmetrically connected optical 
interferometer circuit is composed of an input port for optical signals having a plurality of 
wavelengths, and an output terminal of the first optical waveguide is composed of a through port, 

an output terminal of a second optical waveguide of the phase-part-intervention-type 
point-symmetrically connected optical interferometer circuit is composed of a cross port, and 

one or more phase-part-intervention-type point-symmetrically connected optical 
interferometer circuits having the same structure are connected in series to the through port. 

In regards to claim 10, Komatsu et al teaches an optical signal input to an input port and 
then output from the through port passes through only the optical waveguide at the through port 
side of each phase -part- intervention-type point-symmetrically connected optical interferometer 
circuit. 
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In regards to claim 11, Komatsu et al teaches one or more phase-part-intervention-type 
point-symmetrically connected optical interferometer circuits having the same structure and one 
or more filter circuits for improving isolation of the optical signal output from the cross port are 
connected in series to the cross port of the phase-part-intervention-type point-symmetrically 
connected optical interferometer circuit. 

In regards to claim 12, since Komatsu et al teaches multi-stage and cascading portion of 
interferometer circuits, Komatsu et al therefore also teaches a filter circuit comprising a second 
directional coupler and a third phase part connected in series to each other, 

the second directional coupler is different from the directional coupler of the phase- part- 
intervention-type point-symmetrically connected optical interferometer circuit in coupling 
efficiency, and 

the third phase part is different from the second phase part in length (phase amount). 

In regards to claim 13, Komatsu et al teaches the optical signal input to the input port and 
then output from the cross port passes through only the optical waveguide at the cross port side 
of each phase-part- intervention-type point-symmetrically connected optical interferometer 
circuit. 

In regards to claims 14 and 15, Komatsu et al teaches wavelength band where a 
transmittance of the filter circuit provided at the cross port side is decreased to form a valley- 
shaped spectrum is equal to a wavelength band where a transmittance of the phase-part- 
intervention-type point-symmetrically connected optical interferometer circuit provided at the 
through port is decreased to form a valley-shaped or mountain-shaped spectrum. 
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In regards to claims 16 and 22, Komatsu et al teaches a plurality of the broadband 
wavelength multiplexing demultiplexing filters provided on a substrate in an array shape. 

In regard to claim 17, Komatsu et al teaches an optical splitter with an optical signal 
multiplexing and demultiplexing function comprising: 

an optical waveguide circuit formed on a substrate, wherein the optical waveguide circuit 
comprises: 

an optical splitter for splitting an optical signal input from a light input port provided at 
one end of the optical waveguide circuit into a plurality of optical signals having the same 
intensity and for outputting them from a plurality of light output ports; and 

a plurality of optical signal multiplexing and demultiplexing devices arranged in parallel 
to each other, each being provided with two light input ports and having a function of 
multiplexing optical signals having different wavelengths input from the light input ports, 

wherein one input port of each of the optical signal multiplexing and demultiplexing 
devices is connected to the corresponding light output port of the optical splitter, 

the other light input port of each of the optical signal multiplexing and demultiplexing 
devices is provided at one end side of the optical waveguide circuit to be parallel to the light 
input port of the optical splitter, and 

i 

a multiplexed optical signal output port of each of the optical signal multiplexing and 
demultiplexing devices is provided at an end portion side other than a region where the light 
input port of the optical waveguide circuit is provided. 

Although Komatsu et al teaches does not specifically describe the first interferometer as 
an optical splitter, the interferometer taught by Komatsu et al does teach the splitting of an 
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optical signal into each of the respective output waveguides. Therefore; Komatsu et al does 
teach an interferometer capable of performing the functions of an optical splitter. 

In regard to claim 18, Komatsu et al teaches a first optical waveguide and a second 
optical waveguide provided in parallel to the first optical waveguide with a gap therebetween, 

wherein two Mach-Zehnder optical interferometer circuits, each having directional 
couplers formed by arranging the first and the second optical waveguides closely to each other 
with a gap in a lengthwise direction of the optical waveguides therebetween, are connected in 
series to each other to form an optical signal multiplexing and demultiplexing device, 

an arrangement pitch between the directional couplers in one Mach-Zehnder optical 
interferometer circuit is equal to that in the other Mach-Zehnder optical interferometer circuit, 

a length of a phase part of the first optical waveguide is larger than that of the second 
optical waveguide by a set length, in the one Mach-Zehnder optical interferometer circuit, and 

a length of a phase part of the second optical waveguide is larger than that of the first 
optical waveguide by the set length, in the other Mach-Zehnder optical interferometer circuit. 

In regards to claims 19, 20 and 23, although Komatsu et al does not specifically teach a 
coupling efficiency of one directional coupler in the Mach-Zehnder optical interferometer circuit 
is K, a differential coefficient dK/dX of the coupling efficiency K with respect to a wavelength of 
1.55 lam is negative, and the coupling efficiency K is about 100% at a wavelength of 1.31 or 
1.49 or 1.55 [im, it would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to have specified the claimed wavelength and coupling efficiency 
values since a center wavelength about 1.31, 1.49 and 1.55 \im are known in the art, as well as 
maintaining the highest percentage coupling efficiency in order maintain a strong signal. 
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Prior Art 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. None of the documents cited by the Examiner discloses or reasonably suggests the 
allowable subject matter discussed above. 

The documents submitted by applicant in the Information Disclosure Statement have 

* 

been considered and made of record. Note attached copy of form PTO-1449. None of the 
references submitted by Applicant discloses or reasonably suggest the allowable subject matter 
discussed above. 

* 

Inventorship 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tina M. Wong whose telephone number is (571) 272-2352. The 
examiner can normally be reached on Monday-Friday 8:30-5:30. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Rodney Bovernick can be reached on (571) 272-2344. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

* 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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